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At the Forefront of Research 


PHYSICS OF HIGH-T, SUPERCONDUCTORS 
J.C. Phillips 
From the Preface: 
“Condensed matter chemists and physicists have written thousands 
of research papers in less than two years on the subject of high-tem- 
perature superconductivity, and the literature has become as for- 
bidding as the darkest jungle. The aim of this book is to cut a well- 
marked path through this jungle, not by listing every paper, but 
rather by highlighting what I judge to be the important experi- 
ments. To understand these experiments one also needs a few 
simple ideas, and I have mentioned these where necessary.” 

This is the first book to provide a unified discussion of all aspects of this 
subject from a single point of view based on the traditional BCS theory. Read- 
ers familiar with the author's previous book, Bonds and Bands in Semicon- 

ductors (Academic Press, 1973), will recognize the same emphasis on fundamentals 
and general relations in his discussion of this exciting new field. 

CONTENTS: Old Materials. Old Theory. New Materials. New Theory. Isotope Effect. Lattice Vibrations. Optical 
Spectra. Tunneling. Relaxation Studies. Materials Morphology. Bismates and Thallates. Appendix A: Macroscopic 
Parametric Relations. Appendix B: Microscopic Theory. Appendix C: Crystal Chemistry. 

January 1989, 403 pages, $49.95/ISBN: 0-12-553990-8 


SOLID STATE PHYSICS 
Advances in Research and Applications 


Volume 42 


edited by 
Henry Ehrenreich and David Turnbull 

This volume deals with three topics at the forefront of interest in solid state 
physics: (1) Condensed matter having polytetrahedral order; important examples 
include liquids, crystals, glasses, Frank-Kasper phases and quasi-crystals; (2) 
Aspects of high-temperature superconductivity, and (3) The electronic behavior 
of two dimensional systems, most notably the integral and fractional quantum 
Hall effects. Each chapter is copiously referenced and designed to be as com- 
prehensive and accessible as possible. Much of this material will ultimately 
find its way into standard solid state textbooks, and, indeed, may be regarded 
as a complement to those books that are presently available. 


CONTENTS: D.R. Nelson and F. Spaepen, Polytetrahedral Order in Con- 
densed Matter. M. Tinkham and C.J. Lobb, Physical Properties of the New Superconductors. 
R. Beyers and T. Shaw, Structure of Y,Ba,Cu,O, , and its Derivatives. K.C. Hass, Electronic Structure of 
Copper-Oxide Superconductors. A. Isihara, Electron Correlations in Two Dimensions. Each chapter includes 
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Editor-in-Chief 
Jack K. Hale 


Georgia Institute of Technology, Atlanta 


This journal is concerned with the theory and 
the application of differential equations. The 
Journal of Differential Equations publishes 
articles addressed not only to mathematicians, 
but also to those engineers, physicists, and 
other scientists for whom differential equations 
are valuable research tools. 


Research Areas Include 

@ Mathematical control theory 

@ Ordinary differential equations 
e@ Partial differential equations 

@ Related topics 

@ Stochastic differential equations 
@ Topological dynamics 


Volumes 77—82 (1989), 12 issues In the U.S.A. and Canada: $618.00 
ISSN 0022-0396 All other countries: $728.00 


Sample copies and privileged personal rates are available upon request. 
For more information, please refer to $9022 and write or call: 
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(619) 699-6742 
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Buildings, Deviations, Monsters... 


LECTURES ON BUILDINGS 


Mark Ronan 


The theory of buildings was de- 
veloped, mainly by Jacques Tits 
in the 1950s, in an attempt to de- 
velop a systematic interpretation 
of semi-simple Lie groups, par- 
ticularly the exceptional groups. 
This book presents an up-to-date 
account of this theory, including 
the new developments such as 
the chamber systems (introduced 
by Tits in the 1980s). The book 
starts from basic principles and 
later deals with important classes 
of buildings, particularly those of 
spherical and affine type. Special 
topics, including two tables on fi- 
nite buildings and groups, are in- 
cluded in six appendixes. 


June 1989, c. 216 pages 
$27.95 (tentative) 
ISBN: 0-12-594750-X 


ADVANCED TOPICS IN THE 
THEORY OF DYNAMICAL 
SYSTEMS 


edited by 
G. Fusco, M. Iannelli, 
and L. Salvadori 


These proceedings cover new 
research on a wide range of topics 
in the theory of dynamical sys- 
tems, including both theoretical 
aspects and problems arising 
from applications. A number of 
articles are devoted to finite di- 
mensional systems, with special 
emphasis on the analysis of exis- 
tence of periodic solutions to 
Hamiltonian systems. Others deal 
with infinite dimensional systems 
and are concerned with recently 
developed methods in the general 
approach to existence and quali- 
tative analysis problems as well 
as with the study of particular 
systems arising in the natural 
sciences. 


April 1989, c. 280 pages, $29.95 
ISBN: 0-12-269990-4 
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LARGE DEVIATIONS 


Jean-Dominique Deuschel 
and Daniel W. Stroock 


This book provides a survey of 
the modern mathematical theory 
of large deviations. Starting from 
two classical examples, Cramer's 
Theorem concerning independent 
R-random variables and Schil- 
der’s Theorem for rescaled Wiener 
measures, the authors develop 
general principles. Written for a 
non-specialist audience, the book 
can be used as the basis for a 
graduate course on the subject 
and will bring the reader up to 
the current level of research. 


May 1989, 322 pages, $34.95 
ISBN: 0-12-213150-9 


BE SS ee eee] 
NUMBER THEORY, TRACE 
FORMULAS AND DISCRETE 
GROUPS 

Symposium in Honor of 
Atle Selberg, Oslo, 
Norway, July 14-21, 1987 


edited by 


Karl Egil Aubert, Enrico 
Bombieri, and Dorian Goldfeld 


One of the most powerful 
mathematicians of this century, 
Atle Selberg has almost single 
handedly changed the course of 
modern analytic number theory. 
This volume contains the pro- 
ceedings of an international con- 
ference that was held in honor of 
his 70th birthday. The aim of the 
conference was to survey 
Selberg’s principle contributions 
to mathematics in the areas of 
prime number theory and zeta 
functions, sieve methods, trace 
formulas and discrete groups, 
and also to focus on their most 
recent development. 


February 1989, 530 pages 
$69.95/ISBN: 0-12-067570-6 
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VERTEX OPERATOR 
ALGEBRAS AND THE 
MONSTER 


I.B. Frenkel, J. Lepowsky, 
and A. Meurman 


This work is motivated by and 
develops connections between 
several branches of mathematics 
and physics—the theories of Lie 
algebras, finite groups and modu- 
lar functions in mathematics, and 
string theory in physics. It pres- 
ents a new mathematical theory 
of vertex operator algebras, the 
algebraic counterpart of two-di- 
mensional holomorphic conformal 
quantum field theory. It also con- 
structs the Monster finite simple 
group as the automorphism 
group of a very special vertex op- 
erator algebra, called the “moon- 
shine module” because of its rele- 
vance to “monstrous moonshine.” 


March 1989, 560 pages, $69.95 
ISBN: 0-12-267065-5 


INITIAL BOUNDARY 
VALUE PROBLEMS AND 
THE NAVIER-STOKES 
EQUATIONS 


Heinz-Otto Kreiss 
and Jens Lorenz 


This book provides a systematic 
treatment of time dependent par- 
tial differential equations of para- 
bolic, hyperbolic or mixed type. 
Written for graduate students 
and researchers in mathematics 
and engineering, the book covers 
the theory of an important class 
of evolutionary systems and pro- 
vides background material for 
their numerical treatment. The 
Navier-Stokes equations of fluid 
dynamics—compressible and in- 
compressible—serve as an impor- 
tant example to illustrate the re- 
sults. 


April 1989, c. 481 pages, $54.50 
ISBN: 0-12-426125-6 


Sixth Avenue, San Diego, CA 92101 


Prices subject to change without notice. CB/ES #07079. 


A Unifying Theme of the Sciences . . . 


JOURNAL OF 
COMPLEXITY 


Editor 
J. F. Traub, Columbia University, New York City 


The Journal of Complexity publishes original research papers that contain 
substantial mathematical results on complexity as broadly conceived. In the area of 
computational complexity, the journal focuses on problems that are approximately 
solved and for which optimal algorithms or lower-bound results are available. The 
Journal of Complexity publishes papers that provide major new algorithms or make 
important progress on upper bounds, and also addresses such complexity topics as 
physical limits of computation; chaotic behavior and strange attractors; and 
complexity in biological, physical, or artificial systems. 


Research Areas Include Complexity Results in 
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